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PROBLEM TO BE SOLVED: To provide a manufacturing method of a display device 
in which occurrence of defects of non-emission is prevented and the display 
quality can be improved. 

SOLUTION: The total film thickness of a red color organic layer 16R, a green color 
organic layer 16G, and a blue color organic layer 16B are made in the order of the red 
color organic layer 16R, green color organic layer 16G, and blue color organic layer 
16B from the thick side, and they are formed in the order from the color layer of the 
total film thickness. Thereby, occurrence of many defects of non-emission due to 
repeated contact with a vapor deposition mask 100 in the blue color organic layer 16B 
which becomes thinnest of the total film thickness when a resonator structure is 
introduced is prevented. 



ABSTRACT 



COPYRIGHT: (C)2005,JPO&NCIPI 



O /\BH|f+=A-/V dtfl (") 2004-355975 A 2004. 12.16 

(i9)B*aitK : ff (J p) (iwAWHf ptAw (a) (iDitwaj^Ks^ 

^^2004-355975 

(P2004-355975A) 
(43)^g§S ¥fSl6*P12m6B(2004.12. 16) 



(5l)lni.Cl. ' 

H0 5B 33/10 

H0 5B 33/12 

H0 5B 33/14 

H 0 5 B 33/24 



F I 



H0 5B 33/10 

H0 5B 33/12 

H0 5B 33/14 

H 0 5 B 33/24 



3K0 0 7 



B 
A 



(21)ttig#*§ 


$#112003-153051 (P2003-153051) 


(7DHBHA 

\ I L / |1| MIX S N 


000002185 




(22)ai^a 


¥fiSl5^5J3 29 8(2003.5. 29) 
















#3 5*1 






(74)f^SA 


100098785 


















(72)5891# 












XXCfEAJriKftaJKI 6TB 7 


135^ V 
















F^-A(# 


: #) 3K007 AB04 AB18 BA06 


BB01 BB02 








BB06 DB03 EA04 


FA01 FA02 



(54) [|893<Z)£**] 3E^gi«<Dg?i£*ffi 



(57) [Sft] 

[tfft^ft] #fe*r«SJf 1 6 R, jtfeW^g 1 6 G&ck 

1 6 r , m&mmm 1 6 g. i 6 b com^ l- 

6B£. 1 0 0 i<73«S^-5^MlceBLT 

*<©#*#*«jo*»£T*C£#BifcSft*. 
[3&E9] 0 3 



s g 




O ( 2 ) A 



(2) J. '2004-355975 a 2004. 12. 16 



[ » fff ffi * CD © ffl ] 

1 ] 

# at ^ <t £ « . flfiiB#fiWfisg. sais»6=&«is*5«ty:«»EWfew«s«)i^Kjs*svi 

f8IB#feW«£JlCD5*i'>&< tfeBftlB^fe^^St. MfB*£fe#<lJIcD?£4>&< <t iW 
IB & 6 ft JI <!: . MIB»fi*^J!cD3^'>&<£fciWIS»fe?gftJl£:£. ffl IB # * « H 





t 


-r 


•5 


M g 






2 


] 












W IB $ * 


« 




ft 


. 


mmm&Gm9£9tm"?&&ztwiiizif& : &&f£ytm?\3.* ta ib # & 


5! yt m , m 


IB 






#£ ft H 


:*3 < £tfiHj|B#fe3SftJlT-fg£l<*:ft£Sil 1 ig SB £ fg 2jffigptcD 


M 




■5 




SI 


SiiS 


^rW-r-SfeCOT^-S 






t 


r 






1 isecos^ggcoisjg^ffi. 






] 












mrtam 1 « 










#t ft CD & ffi >- 7 h^B«IB^2SggPT^i:-5KSt^C0firffli'7 h 


t. 


CD fa £ * . 




IB 


MS 


1 


i#>E*2»*i:©IH03t*»ffi«tL. ilij IB Sfi 2 Sg g& CD <&J 


■=> 


J& 0 tti b fc 




ft 


CO 






•r 
















C <h * 1f « 


t 


r 


-5 




2 iBmco^^^Hcosit^ft. 




[* U 















(2L) /A+S>/ (2tc) =m (m«L*SjEt&S^iC) 



4 ] 

C tJftattSlll 3 IB«CD^^^SCOSSig^ffi„ 
[ffi^JS 5 ] 

# m ib # -ft # m m co & j? <D p t» 6 e « k , & & ic & & -r £ 

£ t^lfafrstt*!! 1 f3«cD^^«gcoSit^ffi. 
6 ] 

ffl IB # W <i JI , IWIE»6#«»fc*tfiaiB#6**^©55#»#«fctfJP*©HD»fc 
ci£#a<h-r&lt#JSilBfcCD^^ggcD§gi£;£fe., 

[ W * « 7 ] 40 

ftfriB^fewts®, miB^few«ig*3«tt/safB#few«i®^. t& & ? m & \z & 9 m & -r z> 

C t^itfSSi-r-SW*^ 1 IB«co*^^ScDKjfi^ffi. 
8 3 

M IB # W t£ JI , iWISi&fe^«i/l*5«fctflttilBiffe*rfilfl£. ^«^X*£ffiV>£^*ftK 
«fc 0 . & £ SU C J£ fig "f -5 

d t^^®<fr-l>B*JS 1 IB«CDS^^ficD^jt^ffi. 
[OOO 1 ] 

[%^cojst-2. easfl-m 



O (3) f~) 2004-355975 A 2004.12.16 



\z m r -a . 

[ 0 0 0 2 ] 
[«£*<*) 8 ffi] 



S£ * * S 






* > h T 






iiuAt-BiliiliYXi/S'SilTL^n, W & Jl iz m £ £ C 


0 . ^ # 




S 


^ o «S HI . 5fel'sg»^nfc#fiSB»c«. & 


*» 6 ^ * $ 






<fc 9 b ¥ - 9 X* y h $> * U tt * ft XRS fg £ L T < tt -5 C t 


e> n t 




cd 




<t £ mm. l 


T . «« 


CD 




. ± a £ * 


^ L ^ 


o 


« . mm& & # z m& , m&, n&om izuzv-c. m mm 


© j£ eg it , 




CD 






[000 


3 


] 




t d 5 T 


•» 


W ti 3£ ft s!S ? K t> U T « , ftSSljg^lAt^^tlCioT, 5£ 




g £ IS) -k 




■e-fco. » « * ft * s ft a , 58*iT^4t53e^m»t4a*d<fThnTf 


ft ( « A 




. 1 #85. ) . 




[000 


4 


] 






1 ] 




H ffi. ffi 


Ml 


0 1/39 5 54^/t>7Uyh 




[000 


5 


] 





[ 5E W *< «f * U J: 5 i-TSggg] 

tfiof lI^HSfclf 7X^i;«iH'Li^. m^n^m^.ftm=F\zgr< © # ft 

[ 0 0 0 6 ] 

*^WB^^5HI*l:e*TftStlfc*OT. -fWIKltt, # ^ ft ^ 88 © fg £ £ ffi it b 
. Sifal^ilftS Z. t:tfT%2>&fr;mm<nMmj5m&mm?2> Z. £ \Z& Z> . 
[ 0 0 0 7 ] 

[^S^/»^-r^»fcJ6cD#©] 

w«ifsft*^<!:. ft fefgft s * % ts m& mmm & #-r z> m fg ft m =? t. . #fes§ftji 

^'>&< ifc#fi^^it, m&m mm v> o % 'pts. < t % & &&9tm £ , w & & mm <d ? 
*>'ptf.<£bn&&ftm£&. m&mmm , m&&mm&&zfiit&ftmm(Dmmm<Dm^ 
fe^^wic. & &m iz & i&-t & & <z> x- & z . d c t r^^jfj m&ir mm , ft *r 

iiiii^tfif ilAi. * £ fg ft JI , ft£?gftBi;£f;litrfifgftS£^tr»&cojitf)« 

mmm&GTzm&izte^nzvm&oimommjjfaois&mnmz^^. m&nxm , ft 

[ 0 0 0 8] 

*3gfpllCJ;5S^g®<DSS!jii#J£-TMi. *fitll035'>ft<it*fi5S^ii, ft £ 

&mm(Do*>'pu<£t>m&mxm£> n &m mm <d o % f >tt < 1 1> m &%Km t& . # 

fe#^B, ftfe#ffiS*5iCXWfe^«)lOi^^Jl©/9(,»e*>^)llf3. &egiJ(C^fi)c$tl-5 
-5 . 

[ 0 0 0 9 ] 

[ 3s w o mm <r> ffi ] 



( 4 ) 



i '2004-355975 A 2004.12.16 



[0010] 

m 1 fttaa 5 « . &5zw<d — n v k m \z & z, & & m. <d m m 15 m & i&-r ±> <d & z> . 

£-T. 01 (A) l: S t fc i 5 l: , W * # 5 X ft £ *g & # ift <fc D & S 1£ 1 U«I 
L, . C C5 & J£ 1 1 ©±CT F T 1 2 * * t a . n T . ^ r, < 1 ( a ) l: 5 L t J; ^ 
, #J *. # 'J 5 h* £ & * . ® # . S»*JJ;^«!fiK-r^^t«CiO, 1 3 *i 

SET*. ® ft <£> & (:: ti . 3>^i? h*-JH 3ASIfST5. 
[0011] 

* IC . 0 1 ( B ) IC * b tz «fc 5 K , ¥ m. it m 1 3 <D ± IC . fl^tf^Air^SlctO, w X 
tf?DAJ:t)ftSgi&Wx.ai00nm~150nmOl*f6lcIt5. t> T . l/i^X 

H*5<to:i«tl.:i:i:«tDISl&U?X{'ifISL, d<£»-?x^£ffl io 
l>T?OA|5I«65l:i";f >yLT8l|gl 4 £ «t £ . ^ © CD *, . V X * £ i« 

si -r s . 

[0012] 

« t» t . 01 (c) i: S L t <t 7 i: , Iifii 40±i:, HAtftfy-f s Kii*. S 

ft , aftfeitfttfiEtactCJ; D, 3B^#l3ll©fc«>cD*fc»Bll 5 Z B tiLT Z t & iz . £ 

3fe**»::#«l/THCI«l 5 A £ J£ f£ "T £ . *g & Bl 1 5©f ^TttSIAtf 1 jtm, &§ □ SS 

[0013] 

^ © cd . g SSI ( N : ) #l«7t"<-?^fTU. i£ (0 2 ) y7X?l:iDIS 
1 1 OiiI5fT5. 20 
[0014] 

m ^ T . g2 (A) fc H U H 3 (A) 6*BLTKTl:B»l:llWrSi5l:. * *T fll 
96 % * ? 1 0 R<D^6fe^^fi:B(c> #636ftB£*tr*ft#«Ji 1 6 R £ ^ fi£ L , it fe W 
1 OG©l*filfill:, <tfe?gftB£^tr*i6WttiBl6G£f£)£b. # & 

*r « $s ft * ^ 1 oBciSfstii:, n&fzxm&'sitsn&mmmi 6bji«I5. 

$fitif 1 6 R. gfiftSIl 6G*itfSfit{lll 6BBi«H?|tUtt, MX 
tf«#^#tt*JBV» ?Oift, $fit«ll 6R, g€W8§ 1 6 G«J: 

[0015] 30 
H u T ■ **«5©»».-irtt. * ft * $ B 1 6 R , Sfif il 1 6 Gfei^tfif if 1 6 
bs»j«t*I6(::. -tti6©»BtP*ft«t6i*-«. e: to « . ifetl^flf l o r, » 
W t8 f€ ft iff ^ 1 0 G*«to;Sfif 1 0 B^ftatS J:5«t*I8*i«*f 

SiSfc-rsfc* - ?**. -T *c to ■& . 5i7tiSSl:ffrCT*6tiI l 6 R, i& # «8 B 1 

6 G*5=b^wfew«ig i 6 b v>mmm & Mm is . p^^*^^fi#«B 1 6 r, *a e w & 

■ 1 6 G . 6B©«tt5. **SS©f ifetSil 6ROSRJI 

JM^ai 5 0 nm. Hfitttl 1 6'G 0*Rff * tf 1 1 0 nm, fgflll 6B 

[0016] 

s . **is©»i6TMi, m&m mm 1 6 r , sfetiii6G^ii;sfeiiiii6B 40 

* . tn&08If 0»^fi4»SHi:**f 6. E ft tt , #S8Mi&€i*ALfctt&l£tt 
Si*5i^I< & fit if 1 6 B»C#<©#%3feXRS^^±-r-50D^Bfr±-r-5fc*T 

* * . -T to 5 . if. SIf oifef ^*fettSI 1 6R$i6El. l: . & M IP co - 
#Sl:f^ge*IIl6G*ff£L. Ill:, gRf oifcii^tfelll l 6 B 

efc T •£> i 

[0017] 

* r . i ii©iti^ii8iiL, 02 < a ) k ^ u «t 5 

t- . M©T^^100^T7'f^>hb, CO*«77 j? 1 0 0 6fflt>T. ^ If il 4 
© ± fc . IfilRttAll 6 AR, $giE?L8lli 1 6 B R, Sfef? Jtl 1 6 C Rliirf. 
*fetf«Iil 6DR$|l:aiL. Sfitagl 6RSI^t5. SfilJiaAI 1 50 



{ ) 2004-355975 A 2004.12.16 

6 A R \t . U-9*IS6jttSfc«)(OA'7 77lTftD, U - Z ifl £ W <D & U V *C )V T * ft 
tf«B8pTfig-C&-2>o !SfeiE?Liilil6BR|j:, Sfe^3tg 1 6 C R^oiEJLaAJa?* 
«65ft60fc©Tft*. *fi^)tll 6CRtt, 6 4Wt 4 C i: I: ± 0 tf t iE?L t 

©»»6««g:D, 7t^^^-ri>fe^)T*0, «81ll 5 O IH □ g& l 5 Al:»i6Lfc«« 
THAT 5^:5 i:ft^TU*. Sfeif ii^I 1 6 D R . * ft 56 3fe JB 1 6 C R CD ^ ^ 
SAIl$* *f ?X J 1 0 Oil, »*««t»MmftiaSt/i 

m T $> 0 , H AH! - y ir ;|/ ( N i ) * £ t,Mi — y )V £ <a tS & £ U £ , lr E£ tt $> Z> » 

[0018] 

*fiI?LaAi 1 6 A-R©Irttf»iLTIl«Ali4, 4' , 4" - MJ 7 ( 3 - ;* 5P 
7i-^7x-^75 ;) h'j7i-JP7$> (m-MTDATA) & ^ 4 , 4 ' , 
4" - h U A (2-t7fJP7x-;i/7>/) h'j7i'Jl/7^> (2-TNATA) * 
m ^ > JP»£M*l2l5nma±3 0 0 nraaT£?SC&jPTft«. IE ?L $& ill JI 1 

6BROl«ttfitbtH«ABt:^ [ (N-^^^;i/) - N - 7 x. — ;U ] ^ > J/ ^ > ( 



a - N P 


D ) 


Sr 


ffl ^ , f ^ ^ ^. (f 1 5 n m 




1 0 0nmJ^T£-r£d<htf*-e^<5 e # 




1 6 


C 


R©i)8*ffitl/Tlifl*tf 8 - 


*y | jy-;P7^>-')Ag* (ai q 


) 


2 , 


6 


- tf A [4 - [ N - (4-* 


h * 


is 7 — )l) -N-7XZJH 7 ^ 7 X 


^ u ;p 3 


J- 7 


* 


u > - 1 , 5 - ^ ;i/ - h 


u ;^ 


(BSN-BCN) £ 4 0 ft ft % U L 


7c t> CO £ 






JP <^ £ #1 fcf 1 5 nmHi 1 


0 0 




ilil 


6 D 


R 


© « 0SZ » » £ L T » A tf A 


1 q 


£ JS l> * JP ^ Sr 0IJ A Jti 1 5 n m « ± 


1 0 0 n 


m JK 


T 








[001 


9 ] 










^ <D <D % 


> * 




t«6fl:l«l 16JI©| 




BSfc«^^^^i:mMb, (32 (B) 








» ^^vx^ioo^t^< 


* > 


hL, 1 0 0 Sffl^tl 




0 . 




1 «S 1 4 <D ± IC . ft fi iE?L 


& A m 1 6 A G , gfiEJLilil 6BG, 



i&fe^TtJI 1 6 CG&JiZfm&mTmmm l 6 DG$:ttrifi^iI l 6 G ZmtiLT Z> . 
SfiEJiaAI 1 6 A G « , U » ? S 55 Jt t 5 fc * OA* y 7 7 I T* * 0 , 'J - ^ BO 
l/^^T*ntff BSpJiT*S 6 ifiE?LiSil ftfe%^^16CG^ 
<01ER&A%)m&m&Ztz&<Dh<DT'<h2> 0 gfi^^l 1 6 CG«, l»*35Ut5:tl: 
iOI?iI?LiOB8&jJ«g:t), 5tt**flfe"r*fe«)-C*r), *fe I* Bi i 5 cd BB □ g& 1 5 
Ai:»eLfc««7?3J3tt5J:5i:a^T^5. getfi^Il 6DGI1, & ft JI 
1 6CG^OS^aA^^^rii5^^fc^CO^CDT$>^o & 43 , ^^^Xi7 l 0 0 tt , * fi 
till 6R©»jSCffi0ifct)^tHi;t>oSffl^Tt)J:^l/, 9J O t> O S ffl T t> «t ^ 

[ 0 0 2 0 ] 

& IE ?L S A JI 1 6 AGOi^t}RtL/TttWx.Km-MTDATASSlWi2 - T N A 
T A * ffl ^ , S^SPUtfl 5nmH± 3 0 0 nmKTtt5:t^t$5. ft IE ?L ^ 
111 6 BGOiSEtffitLTIlWitf a-NPD$ffl^, i^^pJAtf 1 5 n m ^ ± 1 

0 0 nmflTit5:t*«TSS. it % t£ /I 1 6 C G O i file «ft t I T (J PI A tf A 1 q 
3 fC 9 V U > 6 (Coumar in6) Sr3ffc«%g£L£:t>0£Ji!^, JP £ #J If 

1 5 n m J£( ± 1 0 0 n mRT tf S C Hfil^illl 6DG(7)<g/£tt5ft<h 
IttttHJx A 1 q 3 * ffl ^ . m £ m x. tf 1 5 n m « ± 1 OOnmJ^T^-r&dt;!)* 
T # 3 . 

[ 0 0 2 1 ] 

8^T, J*3S*«&rfc*«l l*H»c*joa[*«|l$fctt3R*^^t«2IL, S3 (A 
) K J* U J; -5 \Z % aiSF'7A£7 10 0€:7'5-Y*>Nl,* u^If7X^1004ffl^fc 
g£ 3t £ fc £ 9 , Sltil 4011:, f filfLttAi 1 6 AB, SfiIE?l$£iltJI16BB 
, Hfi»)ti 1 6 CBtiffj»fi|f »1« 1 6 DBS$&j»fit«| 1 6 BSJgat 
o HfiiattAIl 6 ABB, U-^^ISfJtt§3rcftO;t7 77lT-60> U — ^ * » 
0&^l/^J^Sntff tfiiE?LI8SIl 6BBtt, tfi^XI 1 6CB 



o 



(6) J« '2004-355975 A 2004.12.16 



^ W it fL if± A 


5^* 3t. 

^ «r 


oO O /C cO W t) 




21 ^ A 


7C 


^1 C r D 








aImJ c i_ c 




TTT "23 L- ST\ 

± f L c © 


•=r &± -/i< 




3* /fc 

'fiT ?t 3i 9 


O "O 




m&m i 


5 


w u p|i 1 


5 A XT L' 


-fc. A£T +cfr -75 

7c m cr 


JOt -Xt£. 2L V- 

?E 7t 9 O «=£ t> 


r^r 


-7- In 21 


w e 


^s- -y. feQ; Eg 
% T il JS Jl 




C T~\ ID 

D U D 


»■+ 


jZSt M/ 


St 1 C /"* D 

J@ 1 O C D ^ 


/t\ ef9- *y. ■>+- 


"1 ?>h yfe» Tb" Vfv 

A 3^ rai 


Z 1^ 
Q 7v_ © 


VJ T> VJ C 




/«-c -fo . as 






\ 


ii fi trr tt*c 


/y, -y— E-v t r; 

e W fl Jm l 6 


R s£ 7c lu 


43L A "^r ifift £3 i 

ts w as fli i 


C /"^ /-pi 


ijx r-fe i— m 

fl£ px, \y- m 




t> CL R] L> 




(T) *■ ffl 
v ^ /fl 




T t) <t I 


, JJ'J CO ^ 






















r a r\ o o 1 
I U U £ J 






















jz> —j— *a >4- t 
f GltfLtt A 


/I 1 6 A 


B <0 ffi fi£ tt «■ 


V, J -7" 


va trU x. K£ 


m — 


M T D A i 


A 


S -5) 




2 — T N A 


T A £: ffl ^ , 


JP * £ 0»J 


A fri 1 5 n m 


ei± 3 


0 0 n m 




<Z 9 O «- CI 




T # •£ 


e 


W e IE ?L IS 


1 6 B B 




« a 


- N P D 




^ . m & & 




A. tf 1 


5 


n m K 1 1 io 


0 0 n m U T 


t -r * c 






3tl 1 6 


C B 




£ 




m 


tL tf X hf □ 


6 O ( s p i 


r o 6 4> 


) £ ffl V> , JP 


* * « 


A. \i l 5 


n m 


&L± 1 0 0 


n 


m ^ T 


t 


r -5 ^ <t ^ 


T * Z> o » 




g 1 6 D B <D 






A tt A 1 q 


3 








X. If 1 5 n m 


£4 ± 1 0 


0 n m T t 






^ o 













[ 0 0 2 3 ] 





■5 * HB # 




£ -5 


i§ €r . ft fcj tc 




n * #fef ii i 6 


RcD_LT?3&3|r-7X? l 0 0 




-f ^ > h 


L 






-set 


13 & -5 . l/ia, # 


&mmm 1 e Rtt^^jp*i 




fie* 


<D 


cfc -5 


k n e ^ mi 


1 6 B 


^ft«3l-:^fi£-r^^ 


^CttKbTliYX? 1 


0 0 o 


SMI* <t 






S it /h ^ < T 


r tt . 






[ 0 0 


2 4 ] 














(O (D 


5 - * 2 






T tc * « l l 


* lie 


g'j cd ii « « a £ ft it 


^«^^ hmm l, 13 ( 


B ) IC 






c . 


0 ^ U T^C ^ M 


m v x 


t? & m ^ t . ffj « 


7 v it U =f- V A ( L i F ) 






A 


€ 1 


7 *5 J: If v ^ 


^ -> r> 


A ( M g ) -ffi (A 


g) ^&«fcD&-5¥8iS& 


®@ i 


8 A £ MS 


in 




A® 1 


7©i*iit«iAai 


n m . 1 8 A 


CD JP * 


ta 0ij x. « 


l 


0 n 


m £ T -5 C £ 




-5 . 





[ 0 0 2 5 ] 

I* H T . K^*56€.-r^*«lli&S{c!5'JcDH*^g*fc«^Jf^^£JlSiiL, 04 (A 

^VX^^fflt^T. «sjA«-f>^'?A (In) (Zn) <h 3? & (O) t^^tlffc^ 

% ( I Z O : Indium Zinc Oxide ) irjftSSltffil 8BSil«t 30 

£>„ iiiSl8Bli. ^S^tt^ffilSAO^^S^C^Ttf^fcfecDfecD-trfeO, -t © 



J? « 0»J 




« 1 0 


0 n m £ "1" 


•5 d 


£ *i T ^ ^> . d ft 




8 a £ m w m 


S 1 8 B 






* ft /r 2 


IS 


1 8 ^ *gfi£ f -5 . 






[002 


6 














CD (D *j 






e Tic S 


IS 1 


1 * M in SiJ CD ^ * 


^BSfctt|IS^^£J!BillU, 04 ( 


B ) IC ^ 


b 


fz «fc 5 


IC . L 






t . m x m. vc t -f m ( 


S i N, ) 


«t 0 & -5 




SIR 1 




-& . 


fill 1 9 Off* 


fisj A tf 1 At m £ T C 




[002 


7 


] 












S ^ T . 


0 


5 1C * 


b J: 5 K 




SI 1 9 CD ± \Z m 


« m m it tt w m «fc o «c 


§gf!2 0 


£ fl? fi£ L 




CI cd 


1120$ 




T . S « 1 1 £ * 


7-7-f 3 2#I)S 


£ ft fc ik m 


Ifi31 




* BA 0 


"& it -5 . 


CD 


£ # . AO f& tt £* IC 


i Ogf I 2 0 


t 5 i i: , * 


? — 7 ■< 




^■3 2 




a i 


6 r , m&mmm 


1 6 G*J; Ztn fe* 


1 6 B £ £ 7 


7 -i * > 






< d £ A* |g 




u . & ± ic J: 9 . 


S tt l l iz . ^ ft W tt S 


1 6 R itt 



-5#ft^^^7t^^l OR, ^ft^ttSl 6 G^f t5t.fet«fl*tf 1 0 Gfci^f 
ft^TttMl 6 B^tt5#fif^5g3tf f 1 0 BSfx.tS*glA^^t5. 
[ 0 0 2 8 ] 

cicDi^nLT^^^ftfc^e^rtt^Tt^^ i o r, m&m m& Km ? 1 o Gij^^sft 

f 0 Btt. lltSl 4(5#fi5?3tll 6CR, &ft%^Bl6CG£^ctt 

WftfgTtSi 6CBffiiJcDagS£|-SlS8gBP 1. 8 A©jffi5?^I 1 6 C R 

, SfiS*I16CGifeliffe^fI16CBI©«S*^2SSCP2tl. *ft*tt 50 



{ ) 2004-355975 A 2004.12.16 

g 1 6 R , SfettS116GSfclitfetiil6Bi*«S5«!:UT. #6^)tl 1 6 C 
R. m&&ytm 1 6CG£/rteTlrfe51#JIl 6CBf^4Lfc***S*tT^2gSSP 
2<D<9JA>6©9aj-r&Hi§#fi§£*rLT^.5. £ CO «fc ? K # tR g «ii^WT-5J:^lC-rn 
it. *fil?3tl 1 6 CR, 8fi^*116CGtfctt»fi^ itf 1 6CBTS4Lfc«i< 

it ffl S « 3 lfrZAttLfcn-ft\Z^^X*>£-m : ?&\Z&r)m&£i*:2>Z£ & X % > 
7***3 2t©a^-tt-»cJ:0*ft#«5B3t*-?l OR. &fe*rt8fg;ftsSi^l 0 G *5 J; 
Wfe*«SSBft5?l^l 0 BiZ&V2>9Vft<DKftm*mtbX'h2<-?2>Z\<ttfXZZ<DX!if3i 
U H . 

[ 0 0 2 9 ] 

<D fc *£> IC . ^SS§0^1®a5Pl<h^2^SeP2t©P B lK)3t^WSgiiLtt^:2$-}^fc 

1" i p i" i/ - * n §* co « is & g (nt5tb^n^^cDx^^h;ucotr — ^i&g) Koab 

. & 2^^fe-riE<DS/J^Mi:^-S)<t-5(CS*?-r-5Clt75iif*Ul,i. 
[ 0 0 3 0 ] 
[ Sfc 2 ] 

(2L) / A + <I> / (2 7t) =m 

( 5£ + > l tii i ss?p i 2 fflasp 2 iwp B ico^^Mm^i. <i>ai 1 «sp 1 xtku 

5E»3l£<5fifix7 H, iI2SS5P2fii;sSW^Ofi{ii'7h<ti ! i ©fa ( 
<£ = <!>, +* 2 ) (rad) . A tt^ 2 «S P 2 © ^ S 0 US L fc t> ^ © X ^ ? K 

li*fe*«*Itntf±t>il«. ffl A « ( n m ) SlttttS, ) 
[ 0 0 3 1 ] 

ClOS^^gTtt, SltI14t^2fI18<!:©rai:flt©SE*SBlilO*nSt, # 
fiifll 6CR, 8fiJ8)til6CGifcH:tfe58*il6CBttjjt^ttA*n, IE 
?Ltf?i*<S^&t5Ctl;J;t), 58 ft # fi £ -5 . C co ft « . ^1 SgfP 1 iI2igf 
P ,2 t©r»1T-^!S»l. S2II1 8, 3115-7^*^3 2iJ;tfSit«i«3 lti 
IL-TKOffiSns. C<D<h#. ^fif II 1 6 R, ggtll 1 6 G^i^fffitll 

1 6B<D-5^^MiPc7)^fc»Vi#fe#«8Ml 6 B*Jiil:«fi£SnT^5©T. M * V X 
^ 1 0 0 <t©S16;5fti!l!l:glt5Wfilr«I 1 6 B© + X**^»4»«SA**S&ihS 
J; o T . *e*r«Bl6B{C*<©*583t^«3S«5fi±-r*^t*iRi±*n*. 

[ 0 0 3 2 ] 

£ <£> «fc 5 tc , $gt»S 1 6 R, gfitil 1 6 G^J:^ffgtil 

1 6 B£. tne,©gif ©li>fii>f,«i:, Sfi»Ji:lB£t5i5i:Lfc©f. & flt j? 

v>m*>m^n&ftmm 1 6 B£g«izi*/£L > -#58ft*iiS©58££-iifritLT*7Kn c 2 I ii£iiis 

[ 0 0 3 3 ] 

C ^ J£ #J 1 ~ ^ 0ij 3 ) 

& t . * m m (d m m <d $z m & i ~ & m m 3 \z -o ^ T m.m ? z> . 

[ 0 0 3 4 ] 

* * JS <£> ^ (C :fc U T , #fe*«Sl6R. 86* if 1 6 Gfei^ffif If 1 6 B© 

■5-6»tt*fcttJ**©Hi;jijJt*S*£Ctt. # W « JI 1 6 R , ggflf 1 6 G*<t 

fitli l 6 Bl:ftIi:l«t5i?l:LTfcii>. C O J: 5 Kt 6 c i l: J: o . M 

s # so od «t a \z m m x $> -s . sxt <o & m m i tt b» l. & m m 3 \z <d m & m T- & z & > & -r 

[ 0 0 3 5 ] 
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*3it;tfeiE?LttAIl 6AB©«^i3ii;f*.S;I^DlcLT. ifittIS 1 6 R, & 

#mm i 6 G*j:t;tfef ii i 6B\z&m<DmmjEHtZAm4 6 a & m & ? & . ^ co cd 

£ , 06 (B) I: S 1/ i ^ l: > #eiE?LilI 1 6 B R, *fi^3tl 1 6 C Ri3j;i;$ 
fit^lSlI 1 6 D R * IS L, MKICSfclUtftlrii 1 6 R 'A- ir 

07 (A) i:iLti7i:> SftjE?LilI 1 6 BG, ife^3l£ll 6CGfe<t[Jg6i 
1 6 DGi£)gSEl. jfgJ&jP<D-#llCjp^&fe#^JI16G£J£j&-rS. « & K 
. 07 (B) \Z L it «t O IZ . ftfelETLfaiUJIieBB, SfeSlftJIieCBfecfctfWe 

«^$a2tJfi6DB£«E£L. giffogfcs^t et ii i 6 b^i sts. & *j . s 

iiEaitAl4 6 A te ffc 6 # t£ B 1 6 R, it fe * $ g 1 6 G*i«t^#fe*«g 1 6 BWT 

^ t c e& -r •& & s « & < . t n5©5^*8afi©*, 4>&<<?:t>2fei;:#in?$>ntf io 

[ 0 0 3 6 ] 

( x & m 2 ) 

& « » 12 . *fiff»Ill 6DR, gfiffill 1 6 DRiJitJf filf ill 1 6 

DBO»R*J:^S*SiCi:lTfcJ:ii. © » £ . if, 08 (A) I: g L fc J; 5 I: 
. iIlOtfclV>#fif If 1 6 R©5 5#6IJLiiAi 1 6 AR, ft&JEHm'&Ml 
6 BR*J;Ot$6^3KI 1 6CR4ffEt5. 5fc JC, 08 (B) IC L ft £ 3 C . *§ M P 
Q-«§l:f l/^gttli 1 6GCD^*.JSbfejE?LaA^l 6 A G , fib 6 IE ?L H £ H 1 6B 
G*3 i^Hfe^3tl 1 6 CG£i«T5. « ^ T . 09 (A) K » b fc J: 3 1= . &mm<D 
ItiilUtfiSlll 6BCntfiE?LftAll 6AB, WfiEHiili 1 6 B B^i 20 
t/tfi%3CIl 6CB^f^t5. gat. 09 (B) tk L J; 5 K , « JI 1 6 

R, m&mmm 1 6 GiJ^tfWfeWGIJl 1 6 BllftlOllif 1114 6 DJIfEtS 
. fc * . i^Sf ili4 6 Dfi*e*II 1 6 R, *tfe*r<£JI16G:fe£tfilrfe*r<«JI 

ii t? * n « <fc v> . 

[ 0 0 3 7 ] 

( ^ ^ «SJ 3 ) 

IC, ^§Mltgf{fil2t*itLTff'5<t7l:bTfc«t^. W A tf . ^ 81 If 1 6 

r, i 6 g a & zfn & g mm 1 6 b \z # a © m m jeh a a m 4 6A?»«t5 

..•€■00%. ilf©gt)fV>$fiflI16R©?t#fijE3lfilI16BRi5j;y:# 30 

e^^i i 6 c R^isEb, x\z. m m m (d ~ m s \z m ^ m & m ® m <d ? t, & & IE ji & m 

6B©nffiIfLIIIl 6BBliit;tfi5i3Ell 6CBSi«L, M & Id . 

in 6R, m&&mm 1 6G*,tr;tfitiii 6Bic*ji©a^*^«^®4 6 d £ 
b£ -r s . 

[ 0 0 3 8 ] 

[ mm m ] 

II:, *%B8«Jl:&i$&HJSfianc-3^TI&fl-r5. 

[ 0 0 3 9 ] 

±l2|lli£ro^ii<h(^«UxLT, ^^^S^rfPSLfc. <Z> & . # 6 *T & H 1 6 R © *g Bl » 40 
£ 1 5 0 n m . gfilill 6G©8glJ 1 lOnm, f fit II 1 6 BO^IIf 7 
OnmtL. ^-ne<Di^ttPOIS^fe^e.(ilC. -r&^^#feWHl6R, ggfil 

i6G, n&^mmi6Bcomx'. &&%uz&i&l tc. 

[ 0 0 4 0 ] 

Hi 6 B , # W 8IJ1 1 6 R , !&6*r8SJ116G©JlS-e. # €i BUt J£ fi£ L, d £: £ R£ £ . 

[ 0 0 4 1 ] 
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( 9 ) 



O 2004-355975 A 2004.12.16 



3 6 0ftfflmm&ttt<l£tz£:%<»n&<O&mXXffi<»®. ! £:l 0 0 i IT, * #J *5 J; it 
[ 0 0 4 2 ] 

, * * m W w 73 TP it & i3 it ^ T *U « # * ^ Wl ifi '>tZ 1P o . £ 7c . g *S tT £ 
^^<D#§S3t*|SSWiiSi$£{t;£JttSELfc<b d 5. i£mMT\ZWlzn&'Z'#$£?tXf&&WV 

t5:t*f?$fc. -t tt t> *> . # e # $ s , ^fe#m^*5<k^wfe#^s*. t 

BS JP © JP ^ fe 6 J® K , & SUf- J£ fi£ T -5 J: 5 K Tn tt\ ^^^^RSc0tilin^iqix.-5Cl<»: 
T € -5 d <fc # r> tz . 10 
[ 0 0 4 3 ] 

«t # is ss 00 tc k « £ n s t> © x- « & < . « * ^ j§* a* *j tig t- & -s . « *. ±mmt&<vMm 

T tt . 6R, Sfetii 1 6 GUiOtffetii 1 6 BOt^TOiS, Ig 

K ff 0> JV v> ft* 5 JH £ . & fi »J K ^ fi£ "T * «k o L J§ & \Z 1 H T IB 33 L , $ * « 
B 1 6 R, 1 6 G & & ZfW mm 1 6 B«?%«^*fcttf»OSft;5iO 

* £ . 5? & IT «t H 1 6 R , ifitli 1 6 GiJiOtffet II 1 6 BOEIfOf 

s mb k . & fe su c u -r n « s o * . 

[ 0 0 4 4 ] 

jtr # ft (C tt » {«] x. tt\ Sfiflll 6R©55'>a<tt>*fiiEfl,iIIl GBRfeiy: 20 

* fe ?g ft JI 1 6 C R £ . ® & W « H 1 6 G <D o % 'PU < t bm&JEHm&m 1 6BGUi 
# fe 3! ft JI 1 6 C G t . W & # t£ JI 1 6 B«5%^&< tfctfiEJLill 1 6 B B *5 

&zfn &¥£?tm i 6 cBt*. i 6 r, m&ftmm 1 6 G*5<ttf»fe*nji 1 

6 B©ilfOf^fi*5i)BC. SfeSiJCf l:UTfe<t^. & if & 6 . * fi * 

1I16R, gfitlll 6G*iUffif«ll 6BCI1IB, * & K tt . # 6 E ?l 
ill 1 6BR*5j;tf^feflftlll 6 C R , SifiEfLSill 1 6 B Gfe itfgfii)EI 1 
6 CG, & <=> K » 6 lEJL m 2k m 1 6 BBi5«fctfflffefgftJI 1 6 C B Of *-0*$gx5 

c ii:±^o . 3t#(ii)iiiLA?S2 s * fc * «t 3 k: m » r * c £ *« -*r « & « * * a» e 

& •£ . 3; )t . iSfiI?LfiAll 6AR, SfellLttAI 1 6 A G » 5 l» BSfiEHa AB 

1 6 A B , Sfclilfilflill 6BR, gfiifiiil6DGJb-5^Sfffii^« 30 

stm i 6 d b « , l a l « * is a? n . & « » . T'<T©fe©*r««ft* j Fi::istw-s*i.6 

i 1 6 S t> ^ 5 T <b 5 . 
[ 0 0 4 5 ] 

* *: . ifitlll 6R, Set ffll l 6 Gi3iy:f fit II l 6 BOilf ^. *fi3g 
JtS 1 6 C R , igj^^B 1 6 CGliit/WfefSf B 1 6CBOf*©*.*^x.5Ci(: 

j: o . 3t*wKatL*i»2*sifc-r«t5Jc««ffli-r-5ci*«piffi&<i^-ctt. jigtm 

ft Jg 1 6 C G <h . Sfif II 1 6 B0 5^'>a< tfctfii?3ll 1 6 CB t^, # *£ 
II16R, »fit«I16Gfe<k^tfif«I16BOiISOI^fe^6II:. SfiSI 
Cf^tSi^CLTfeJ;^. 40 
[ 0 0 4 6 ] 

H K * fc . ±E*ifiro»ffi*iJ:rK*Sfifi»|-ett. * ft * m m 1 6 R , ggfflB 1 6 G«J: 
tf*fi*«lil6B£fi#^tt»fc±D*l*TS«£l;:^^Tlft9!l,fcj&<» * « 9! tt , * 

1 1 0 0 0 0 K±©tiOT-g5. C © H £ . 05 A tf . #fe*T«Stt#feIE?HftjlS*J«tt/ 

#£fgftfi£^^. *t6#«ettseiE?ii»i£e*5«fctf»fe§g3fcg£$*, 

A "T * « £ C tt . 8fi#lS*ii;tfillSl5)III(i, ?g ft Jf , « 

J:5l:li(llt*'Ct*««IiTas5. J: o T . #ftfilCoS'>a<tfc#fe^7tii. 50 
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. w i b , »6*«Bfc«fctfWfe*«B©$gigsjp©»ufea>e>iisK. ft fi m c » « -r 

[ 0 0 4 7 ] 

JO X. T S , A. fcf . ±f2^fiK©S*f&tC:te^Tia^LfcftB©#&;fc«fctfJP^ > 3; fc « f£ 
R;Sft:fe±D:j&R&#&£fifE££n£t)©TMi&< > i <0««i5 J; l)!f * t U t t> i < 
. JfcHiOfiJiJffi^il/fiEi^frt LTfciH. W X. > ± IB IIJS © SUC i> ^ T 1i 
. 1«1 1 Oil:. %lfll4, gfef II 1 6 R, ^fefll 1 6 Gfe«tt;Wfef I 
B 1 6 B , !S^[fl;S2 tS 1 8 §S« 1 1 ttJtllf 3 1(D«» 

fejeSBOWtASCLfcl^lCDUTSSl/t!!*. *8B®#£i£l::LT, Ifil 1 © ± 
ir. 82111 8, ifif II 1 6 R, gfeWII 1 6 G^itCf fit if 1 6 B, 
tfCSltll 4*ifil 1 5«l:«S S « 1 1 © <M 6 3fc £ J& 0 if} f <fc 5 ic 

f 5:tltf 5. 
[ 0 0 4 8 ] 

Jg IC £ ft: . MA«, ± IB * SK © St T" « . £l|gl 4 £ |^ ffi , ^2mSl 8 £ & ffi i: "T 
«»*C-p«f»Tia«bfc3&«. ^^iiJ;r/^S^jS»JcLT, SS 1 S « 1 4 $ & & . $2fg 
18*»«£LTfcJ:H. 2 <=> K . IIISUSSS, 12111 85igit5i* 
K . I« 1 1 Oil:, Sg 2 S & 1 8 , ifif II 1 6 R, gfef If 1 6 Gfeil/Sfif 

ii i 6 b, sstfi:* i tfi 4€»«i ioi«>eec«ii. £ « 1 1 © « 6 * 

[ 0 0 4 9 ] 

ft! *. T S & . ± 12 31 JK © J£ ft T* tt , ifetl^^if 1 OR, &&*rIfgft5ii^lOG;fc 

\t tj; < . S . ffiOl*! CIAT^Tfcil). W * K£ . ^l«Sl4<!:#e*IBl6 
R, JlfeSII 1 6 Gfeiytfitll 1 6 B tor»1l:. SEfb^PA (I I I) ( C r , 

O 3 ), ITO (Indium-Tin O x i d e : -f >y ^ A ( I n) iJiU!^ 
X (Sn) © & {fc «5 g £ 181) &£j&>S&SiEftaAJ!§*l8IB£fitAT^Tfc<fcl,>. * . 
W^tfiiiSi 4 * . Sift^lKifcttA i 6£<!>glti(D±Slii:gQllilS$«l 
Ufc2B*i6£-r4C£t>T*«. C © £ . C0£ttK09B3£JBM0*B9#tft£ffig>tt 

[ 0 0 5 0 ] 

3E £ > ±.&mffi(DMm-C\$. I 2 lg 1 8*«f gjgttSI 1 8A<hj§91SlIl 8Bt 

4©ffl*5)BlcaiSnTt»5*^l:pHTK«l/fc*« < $2|gl 4 « . 
¥ it iitt S ® 1 8Affl*Stt5l{lEtLTUl>. 
[ 0 0 5 1 ] 

iO x T £ £ . ±S*lK©^lifc43ViT, fillttSl 8A$-^©aSil, ieqig 
1 8 B£ftA,T¥gjEtem6l 1 8Afc»fi|-r*ffi«Cfl&^©iB«*«W-. 3 91 « S 1 8 B 
& & £ ■? 2> &M$£ffim & & Z> J: ? \z L T b £ . S e> . -£■©«}: 5 &&!g3§#ii§ 

^ 1 0BJ§1I1 9Tl5<t5l:t. :®filll 9 * . S^fg 1 8ASi^f5« 
fiiitfSOBJfr^SttSWfllCiOilStntf, & H R 1 9£#aggB©-gB,»:T£^ 
<t # T- * . »JU>. 
[ 0 0 5 2 ] 

H K * . * « 91 tt , l2II1868M«il8Bi:i!)««t5t*l:. £ © j§ 9! S 
g 1 8B©#fe^IBl 6R, ggfll 1 6G*J;tfBfitiIHBtKafi)©«I 
CSit¥*i** <&iJ:3l:I)SL. Klimgl4©gfcfe5EftJIl6R, 1 6 

G«J:tf*&9e%Bl6Bffl0)ttB€£ltf,aE. illg 1 8 BOigtttg 1 6 R, «b 
fifiil 6Gfci^#fitII 1 6BiS»fflI©^I£I2SSBil/tS)ISfllil^ffl 

■t*. a 93 « a i 8 b t * fK m t © a # m © s »* * * * < u t . c <om^-m £?g 2 sggc t 
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StLTfc.kU. MIC SSil 9iOMiTOg»$J^f <LT, CI <9 « # ® £ !g 
2i«il/Tt>J;lr». 
[ 0 0 5 3 ] 

[ (3 ffi O ffi m U Ift 13 ] 
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. 15-fcftK. 1 6 R-#ftt«I. 1 6 AR-»jj5fiI?LttAI. 1 6 B R - jSfiEJL 
ill- 1 6 CR-#ft**l, 1 6 D R ••• gfiSflll . 1 6G-gg#«i, 16 
AG-tfeJEJLaAi, 1 6 B G-SfiE3l«lSI, 1 6 C G-|fil«I, 16DG- 

m&n?&m.m. 1 6B-tfttii, 1 6 AB-tfeEaaAi, 1 6 b b-ssis, 

Sft&E. 1 eCB-tfttll. 16DB-Wfem^«2IJg, 17-S^fiAJl. 18 - 3 
i2|g, 1 8 A-f3Ittf i, 1 8B-H9II, 1 9-SII, 2 0-iff, 3 
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